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in a diffuse

with mif~lrm

h2 m leculea

interstellar aloud of

density 1.4 x 10-19 g

per cm3, a mderately

~~
radius 1.5 x 10 cm (0.16 light year),

-3cm (equivalent to A3ut 4.2 x 104

dense cloud), at a uniform temperature

of 10 K, etiedded in a sonstunt external radiation field of tenperatuse
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The evolution in the luminosity-effective temperature (Hertzsprung-

Russell) diagraa is shown in Fig. 3. In contrast to the traclcsof Hayashi,

the evolution begins physically, with low luminosity and 10V effective

temperature. The numbers labelling the cume are the tim in years since

tileformation of the final stellar core some 2.43 x 105 years after the

initial collapse begins. It requires about 1 year for the luminosity

nt]~hllr~;tproduced at Ehe end of the second collapse to react:the outer

clt.udboundary, and this energy is quickly dissipated. The luminosity

then increases slowly for about 104 years and rwnains roughly constant

for about 2.5 x 105 years as the envelope 13 accreted onto the core.

At about 2.35 x 105 years fo?louing the formation of the fir.alcore

the puint where the optical depth equals 2/3 (the effective “photo-

sphere”~ passes rapidU~ through the opticully Lhin prn-heat’.ngregion

~utslde the shock ~ront and enters the silnckfro.ltregion itself as L1.r:

cnvel~pe becomes depleted of material. A sharp increase in ettective

temperature ond J Jump to the left in the diagram result. The difficulties

il~~oc~ated wfth the interpretation of effecti”m temperature in ~Lar formation

cdcuhtions i~.~vebeen discuwed 4y \Jinkierand Newmon (L9t10:I).The luminosity

decrpasos :19tllctmvel.upedupl,:tion!Iroueudsillld C!ILJ Mihs flow rhxe clrop:l

toward zero.

‘ill~prcuunt caicul~ltlonwas tOrmL1:ilLedwhen 9Q ;%oi t!lccutter Ilu’d

been m.cretcd hy the core, .md d.ld not LIICIULICtl:l..rmonucluarrcnc~luns.

l’rcsum~h!.yth~ prntnctur would .lppro.lc!~the :;un’::po~LtIun on the Zero-Age

,Xillt’1 :“cqumcc tn tl,euYwil I_wlILonwith t!lcL}:nlclonof L,e proton-proton

ch;LL.IH, ilfti’r hlavlng fill l.OWLId i] piltll in C!IL’ lli?rtzsI] run~-Ruqsell dfngram

vury Lliffurcntfrom tlluL fomd uy Hrv.whl :lndhi.~colle~gue~. llowcvr+r,the
37

cxhilu$lt11x1of ll:qhtprimrdlnl fuels (e.}:. . di’utcrium. IIe, Ll, etc.),

whlt:llw.1:1nut ,“(uIsldured in elthcr the prc:+untc:llculatlon nor dIotie o f

II,IV;IKIII , (.F.IIIld pr(~found]. v ill”!”{:t’tthe I!VOLIII.[(III. “1::1!pt)!l”it:It WllLllll:1

l~il~t’ Iclllurl’url.!lcco~s :Ul!mp[~rt:lnl -,.!IIL!r::v:~l~llrrlpdppt~lldi+,Nltilee.1.~~r’troll

:IIIIPld LIIg [:orrrct LL)n, wl~IclI i:+ N d[ I flc:Ilt ;)rl)lJ l(~ln !-l)r ~~lLD rl?h 1 ‘/c 1:’ II I};ll

I!CII:; [,L‘.”, L(IWtemm?r:murl’ I:INIL111:LOIIS t:ncl)lm :“[’rl’l1n ‘it:Ir I-orm:mlim (.!iuwnmnlo;;!).

![(lwi’vflr,,IC.li~,.rL,q”l!:Fll!11,)11m:ly~)1)~:.-q.:~..t{~{lt:,},1(:1-llr;11::1St:I};C?WllU:lon 1.:/

.Illllllt. !() “’ l!- L!ll’ Iil:l!; !: II; I:; III~IUl :n.vrl:t~’d IIJ I:; II! I. IJrI’ , :IN II f:”- culltcr t~’nq){’rilt IIr U
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region (Winkler and Newman i980b). Thermonuclear ignition under these

circumstances may be quite interesting. The onset of nuclear hurling

should be off-center, outside a degenerate region with neurly ce-zperature-

independent pressure response. A weak flash or tke nmnucl.e;lrrunaway

might result, witihpossible consequences ror the structure 01 the flow.

Fresh fuel will be continually delivered from above as the accretion

procee’h, and it is not clear that the elyolutlonresultL:.~ will rzsmble

closely that discussed above, which neglects nuclear energy sources.

The role of thertmnuclear reactions in a dynamic pre-main sequerce setting

is the subject of currens investigation (Newmar.and Winkler 19i30).
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Tnbla 1. Initj al and 3omdmy Conditions

1.4 x 10 -19 -3g cm un~fohm inlt Lally
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FIGUIU CATTIONS

Fig. 1. Density- temperature diagram. Ihe evoiutiiml of tile ccn Lral

teuperaturn md density of the prc-main acquence S&n Ls Jh.w%,

as la the radial track of the present Sun. 17M! P.ICN I)i the

off-center te~erature maximum which develops at potnt e 1s

.Ilsl.) . ‘,”~h..:l.
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